3 TS 2 TTO 3 


wrnJjTi^ 

(Atoms and Molecules) 


RTRfR RKRfR Rft ftte <tiftFH f^ % stfttr 
FR 3TpR RFft ft FlftR RpR)d ftfft iftl RFTft Rft 
fRRRRRT ft) RR ft) Rift RKR "4 Rp RFft, 
RFTRR 500 fRT fRRTF MRR fftiRT RRT RTI 
RKdlR 'tiftldR) H$lft =hdi-s (Maharshi 
Kanad) ft yPdHlPtd fftFR RT % Rfft FR F^R 
(RFTft) 7=ft fftRTfftR Rift) "RTF eft Fft ftfft-ftfft 
RRR TIM Ffft Rlfp) RRT 3TR "4’ RRT '^fPRT STTRftf 
RR TIM RRR Rft 'JR: fRHlPdd RFf fRTRT RT 
FlftlRT 3?stf^ RF ^WI RFR 3TfRRlM ftp I 
FR 3TfRtnM FJSRRR RFR Rif RRifft WTFJ 
RIFTI RFT ^PR ^HKdl’M FTRffRRT R^RT RTTeRTRTR 
(Pakudha Katyayama) ft FR RR RR f^pR 
RR ft FFTFTTRT RRT RIFT % ft RFR RTRFRR: 
■oftRd RR ft rtf "Rift ft, ftf Fft F^ftf ftr 
ftpR-'PpR Rftf Rft RFH Rlftf 'll 

RFTRR FRf RRR ftfRT FTftfRRT ftftffsFTZR 
(Democritus) RR Pp-HlH-H (Leucippus) ft TpiR 
fFRT RT fRT Rfft FR F^T Rft fRRlfftR Rlftf RTTF, 
eft RFT ftftf fftlfR STTRftf ‘RR RM RFR Rif "JR: 
fRRTfRR RFf fRTRT RR Ff%RTI Rftfft FR RfRRTM 
RFRT RTT RRTFJ (3T?ft^ 3TfRRTM) RTFT RTI "ft 
Rftf ^TTR FlftfRRT fRRlft RT 3RRTfftT ft| FR 
fft-Rltl Rft ftRRT fftlF RTTft % felF 18Rf RTRMf 
RRT Rftf 3#RF RftftTTRTRT RTTft RFf p ftl 
18Rf RRTMf % 3TR RRT ^lfd=hl "ft Rcftf RF 
rIPirPI ftr ftftf ftF Rif FFTFTT RRT TRTRTfRRT 
RFf ft RF RRT RTTft ftr F^PT P fRT ReR ftlft 


RRT RRT ftftfR RTTft ft? RR RcR RTTRT FTRlR 
RRft "f, RR RRT FfRT %? 

%fRRI 3TTRRT RRT. RTRTFfRR (Antonie L. 
Lavoisier) 'ft TRTTRfRRI RRTRR % FT RFcRpf 
fRRR) Rif TRipHd fftlRT fRFfft RFTTRR fRFTTR Rft 
RFcRpf 3RRR RRR fRIRTI 

3.1 TRTRlf^j ^ f^RPT 

RTRTFfRR; "FR RftRRT RyT. RTR^R (Joseph 
L. Proust) ft' Rp STfRRI RTRtfRRT RFR? % 
RRRTR^TRTTRfftRI FTRRR % PinlelRsld Ff fftRR 
RfRRTfftR fRFT;i 

3.1.1 R^PTTR RTTPR RtT fWT 

RR tltTIRPdR) RfeftR (RRIRfftRI 3TfRfFTRT) FFFT 
FfRT ft, RR RRT F^FTR ft Rftf RffRftR FfRT ft? 

r^ich^m _ 3.1 


pFRXFR YTRFfftf RF FRT RRR RfifRRI 


(i) RFR Re%F 
1.25g 

(ii) ftfRR RRiR?^ 

1.22g 

(iii) ftu RTffts 
2.07g 


ftffeRF RFRffts 
1.43g 

ftffeRF -Hcrftxi 
L53g 

ftrfeRF RRTtRfR 
1.17g 


XRR Yflft Rft RRt ft ft IftlftT FRT RM 
ft) RTRft ft) SRR-SRR IftRFR 10 mL 
RRT ft ftRR RftfRFI 

-s H <) C K1 ftRR RM fftRFRf ft ft Y ft) 
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fFRRF Fit RFT ^IFdlFK Hrll'Mi $ <rfl 1^1 M, 
RF X % fFFTFF Fit RFT sjtcfT FRF FFlt 
$ RtfFRI 

sJtcfT FRF FRt Fit facrM 'JJFF FFfTTFi' "4 
WR <n<iF>l5g FTfFT FHf fFRFF WR 
firf^R F H\ RRFEfR; x fRRR % R4F FT RFT 
Fil#) fFF 3.1 RTIf FFTTFR 



fW*3.1: Y & fadW JFF ¥i<M<XR F FFt 

gifx /fcw jw wtzt FRF ^ffltl 

34<ta^ FRTTFi' Fit RIFFmI^F) TflFT 
RtfR^I 

34F FRTTFi' Fit %F>IF>< ^R y<^K ^Flg 
fFR?t XR3Y% fFoTFF FRFT fRfFF Ft 
RTRI 

3TF fR WIWi Ft RF: <flR dir^m.1 
RFFTFiR FRIRF 3 FFT 3#[1%RI 
FFT RTF RtFt f % F^t ^iFplF) 3#ff^RT 
& 

FTTRFT % RTF FT FF#> FR RFlt t? 

FFT WIW % S\°H'HM FR ®R^33Tf tf 

Ftt hRf^h isn? 

£°FHM RT^TR % PlFH % 3FJRR (FvHI 
TIRlFplF) 3lfi)lsh<m tt s^omhm RTT R Rt ^[RR 
fRTRT RT ■Hchdl it R 1?t fcRRTI 

3.1.2 f^SIT 3TRRTcT RR fWT 

dctl^U, RR 3RR 3*tlM ^ w RRT RT TTOT 
^TRT fRT Rtf Ft FlPlF> Ft RT Ft ft 3lf%lFT TTTRt 


ft PlpHd FtcTT itl ^R RR>TT RTRT fIPiFtI R, ^R 
cTcRt RTT 343 HM ffRT ftcTT it RTf - ^ft fRTTTt RH 
ft RTRT fRTRT RRT Ft 3TRRT IfvhI t Rt ^ft RRTRT 
Ftl 

RtfRRT RRT tf FT^ftRR RF 3TiRRtRR % 
F°MHnT RTT 34^Hld R^F 1:8 FfFT it RTt RRT RTT 
RtcT Rtf Ft Ftl FRt RRTTT RfF 9 g RRT FF 
3TWF F^ Ft R^ 1 gFT#FF FFT 8g 3RFRtRF 
Ft FPF #ntl F^t FFF3 3RTtfFFT (NH 3 )^f, FT^RF 
RF FTfF^T F^FRTFt' % ST^RR R^F 14:3 % 
37FRF 3 fFURTF TF^ t, RT# 3RTtfFFT tFTRt Rt 
RFFT Idlnd if ^t 3TFFT IdvHl Rt "RfF Rt 
Ft Ftl 

FFTtFF FFIFRFt ^ tl«R Sf^RF % fFFR Ftt 
oMiOMl sldl ■§ fR^ tFfFFF 34^Hld FF fFFR Rt 
FiF^t "tl RTF^F ^ F^T fFFR F5t FR RFFT °FFF 
fFTFT FT “fFFRt Rt 4fFFT ^ FcF R^F F^ 
fFfFFF F^RTHf % 3FJFTF R fFRRR Ft^ t”l 

RiF FTRF FF "3FR RF1766 
F 7 ^ % F^ FftF ^RTTFT 
RftFR ^ FRT FTI FRF F^ 
Fft 3TTF ff F^Ft^ 14,4) fR^TFT 
% RR ^ 3RRft RtfFFF FJR 
Fftl RTF RTR FTF FF F^ 
WFT 57RT? ^crl % fRfRRR FF FFI 
RF1793"4" RIF FTFFF il.ch FF^R ^ J lf u ld, 
Rlfdebl FR 7RTFF FTRF RFT^ % fRF ^dFRi< 
R^f FFI FFT RT 3-6M 3R[^ RtFF FF 3lfRFFR 
RRF fR^RT FR FTtFFF^ "4 oddld iFTFTI R^ 
1808 ^ 5^1'H 3TR^ RRTFI I^oSId Ftt RT^F 
fFvFT, Rt F53f % 3T«wr % %t F^ RFcFF^t 
Rlo&ld RTfFF FFF! 

^FlfFFft Ftt 3RIeft RRRTT ^F fFFRt Fit FfFF 
oMIOMl FTRt Fft Ftl 3R|R TRTFFF, RTF FTFFF ^T 








































£<=4l Ft M'jld % FTt t F^T STTFlT 3 ^ Hrl-Sld FTeJcT 
tFiFTI -SKrdd t sNt Fit fFHl^dl FIT PlHR FFTF 
tFTFT ftt FTT WT FFT <|^p|cbdl t=TFTT ^TRH «ITI 


ttFT dltPldt % ■gRF F^Tt % TJ^FFF SlfFFRF 

di u l, n=1<rl FTFFJ 'TFT P\dl ^TT, FTt -SKriid t Ft 

WTFJ FIF PfFTI -Slcqid FiT FIT p4=&ld TI'HIdPlFi 
■HdMd % PldHI FT FfTFlftF FTI -Slcqid % WfFJ 
felF t £<*-Wld % TRSFT % fWT F^ PlpHd 
3FJFF % PfFF Ft ^PklPHId ^\m FTtl 

-Slcr-dd % WTTJ pHoSId % 3 h^-hk FFf F°F 
Fit FcF, dlPldi FT fFFF FT, TJ3FT FFlt t Ft 
tft t tF^t HTHFJ, FF?t 'll -Sl<rd.d % Rio&ld 
Ft fF^FFT fFR 3JFTR FT FF FFtt f : 


(i) FFt F°F HTHI^^tT tt PlPdd ttt t, Ft 

fFT TWNPdF 37fFf^FT f FFT Ftt tl 

(ii) WTFJ 3TfFFHF TJSFTFF FFT ttt t Ft 
Tl’HldPlFi 3TfFfFiFT t F Ft ■yPdd ttt t 
F Ft FFFTT fFFTFT FteTT "tl 

cm) Iff; ff ftf % Ftt WTF 53 I ff fffftf 
T[F TRTFTfFFT "JJFFt TFTTF ttt "t l 

(iv) 'pRF-'pRF FeFT % I -RHI U J3T[ % *cdHld 
F[F TRTFTfFFT "JpTFt ftF-ftF ttt 'tl 

(v) f*FT-f*FT FeFt % WTFJ FTFR ?tt 
’’jt TpSdl % 34^Hld t TTFF1 FiT dtPldi 
ftftF Fitt tl 

(vi) fFvRt Ft dlPl°h t l -RHI u j3F F>t TUts-T 
Tpsdl FF MdiK PlpFd ttt tl 

3TFT 3RTct 3T?FTF t FF 3T?FFF Fitt fFi 
FTFFJ t 3fk Ft ^tt-^tt FFT fFFTFTF Ftt tl 


Tf 


1. if 5.3 g «)/5dd qfr/dWd 

FF6.0 g TWtfsW 3JRrf 3jfif^T Wft t'l 
2.2 g WP&T ^T53JFm$g, 8.2 g Vlfe'48 


if&tiz FF 0.9 g FeT FF77F ^ J f" 
W<f wti tl |W gni fk<sil$y, 

/ft W F#3FF S°FF7F W%IW tFFF 

^ 373?eF 

qb/qf/^d + (J«?/d<^ SFc? -# 

Wftf&Ff Wfiz + Wr4l 57f3FFF7|¥ + 
FcF 

2. f7f^tF? FF 3?7F#FF %<*ihH ^ srpm 
1:8 ifr SF^TRI tf WJt 7 ! <*>i^ Fc7 py/*5rt 
^Fcf t/ 3 g WT^t^FT & F7F 
Fi? ^ FF^F FiFf ^ /cTF' /FFT^ 

tv & £<*rHH Fit SMM^m Wf4? 

3. S7F5F WJFfl fa&ia Fi7 Fit?-RT 

srfmwkr z&wh ^ ^ Pm 

Fi7 wrwr t? 

4. 37FFF ^i" /t7®F Fi7 FitF-TF 

3TfifWkf tFFF Fit 

c477Wvtw<Jt? 

3.2 WTroT cRTT ^rTr t‘? 

FFT 3FFt FTFt fFFTt FFTTF Fit FtFTT FFt t^Ft 
t? FR ttFRt "ft F^T FiHTI F^ Fif FiHtI % 

TRJF ^ F^i FRTTF PlPnd tteft tl 3F Polled 

FFTTF Ft TFFTFTFT ^TT t? PhTp FTFt 
(Ant-Hill) Fit TFdleFFi FFFF FFT tteft t? FF 
tn FIT ^tFT-TTT FFF FtFT tl F^t FFiR, TTRt 
FFTf Ft TFFTFTFT FFFf WTFJ tteft tl 

FTFTFT fFRlt ®ft FtF t? 

HtHI'F F^F ^tt Fft tl t Ph-Hl tt FT^, 
fFTTFt FF FiFFFT FT ej,cddl FF TTFit t, t tt 
stt Ftt tl QdHdl HtHI'^STf Ft fif F^T % FFTT 
F^T ^ % ^F t Tit, Ft FFt FifHFTf t FUFF 
Ft F^T FTtF Pdddl Ftt FTF FF FTFttl 

FRTTJ fF*FT Ft tFPftFT (nm) t HI HI FTFT tl 
10“ 9 m = lnm 

lm = 10 9 nm 
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■RT^^r 3TTRTTT 

fR^RT (RfeT R) 

RRTfTOT 

10-io 

ITfflF^FT WTP| 

io- 9 

RR 3P3 

to- 8 

FlRPRfrNH 3T>3 

10- 4 

fd RTR 

IO- 3 

Rfef 

IO- 1 



RTRFJ R7T 3RR1TT fRRT TJSR t % 
fTf d J l u R RTR 'Hch^ t - , cff ¥R fR% Rl^ "4 RRI 
Rf^? rr rr% ®nt *¥ ^■hRi^ til-delil =Nl'Rt» 

MI ’’JR fR?R 'ft HtHl u j3ff ^ RRT i?l RT^ RR 
R^' ^R Rff R%, fRR rH RfT fatlHM t RRT 
fRl^ yd=b ishdlcbdinf IT ■3'1 c bl RRTR RRRT 


TRRT tl SIR ff SIT^fRRl dRHldif Rif RfTRRT Rl 
RcRf R>f RRfi % snRf%T yRifd®il Rif fRin 
RRlcT ■§, FddA RRfTRR RTRFJ W ffTRlf ^c( "fl 



1WT3.2: f&fd'cb'H mw W nfdRd 


3.2.1 f^FT'^T % M^|U|3Tf%31T^te 
ydlch RRT f? 

-Slcdd ffrf RRR %fRRl ®f, f^Fff^ RcRf % 
ydl°hl R1T RR)tt 3RRR fdfd^ ST?f ff fRlRTI RR 


3'fl'i fdrHl RcR % ydl°h R1T RRfq fRlRT, eft RF 
RcflRT RR RcR R>f R^l IdRdd RTRT R>f sfft 
ffRR RITRT RT STRf^ Rf Mdl°h RcR % R^T 
WTR3 Rif y^f^ld R1TRT RTI dPdfdd'H ^ RcRf % 
ydldil R1T ffRT, "Rf RR RcRi % '^THTt 

% R^T RT ft STSJTt "if y<tidd FfRT SRI 
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T rre i Fter 

©- 

© 

© 

(© 

© 

© ^ 

©) 
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/RR 3.3: ■sitpi'l m WW RR W& ^ 

RTTR "4 RcRi % RFTf R>f ^chItI RR TRTRf 
% RP=ff Ti Rfi Rf, "Rff ^ rNrrr rtr; rr; sfl 
RRTFRRTRTRR, RHRT (Copper) R1T RTR TRfRTT 
(Cyprus) Tf °^cdd |[SfTI RcRi % RTRf Rif 
MWZ Jiff ^ fdRT RRTI RRTfRRTR^R, FRjf 
(gold) R1T RTR 3fjfRf % RTT RT^ "if fdRT RRT, 
fRRRR 3T?f eldl "t nlcdl I 

^jfRRR 3W TRk l^kdl^ 
(IUPAC) RRI' 3RRR^fR %TfRRT RRRT t RT 
cRRf % RTRf, ydldil sf)T RlRRlf Rif TRl^fd 
RRTR RvRff 'll SffRRRTC cRRf % ydl°h RR cRRt 

RT^sf) RfR( ■% TTR7 RT f) 3T^Rt ^ ff^ ^1 
fRTRf RcffRT % Rf^ RT^R RT) Rf^R 'Rt RT^TT 
(capital letter) "4 RRT <ytK 3TRT Rif RTR 3TRT 
(small letter) ^ Id<31 RTRT 'll 
RRTfTRRSf 

(i) flf^fRR, H 

(ii) ^fRfRRR, AIR %AL 

(iii) RilRIod, Co R fRl CO 





























■^9 cTMt % ydl°h 3T^sft TFTT % 

3T3JT TTSTT ^ "4 3Tf^ IdvHl "Q^T 3T§K ^7( 
■H^dd =h<<^ ^TT^ 'll <i^l6< u l : (i) °KhI<H Cl, (ii) 
f§F7, Zn SeMlftl 

31M cTMt % yaldil ^7t <rlldH, "RT ?lfe7 
«PfT3qt "4 hihI T^ dHIMI T RT ill 3H,I6< U II^: 
<riW (Iron) '37T ydl°h Fell, <JT1% crlfdH HIM 
3 7SJFFT feT ^FTT tl Wt TFfTK 
^7T ^dlM) NacFfl hUR'NM ^7T Mdl°h K 5bM*l: 

T3^ ^RHMH T^ 'll R=bK Rc^di 

cTM ^T 13^7 IF? 13^7 ^IgdlM TR3FlfM7 
Mdl°h ■^cTT ill 


('Md W% 3TPT dc^l ^7T 3T£2fZFT ^7^, cf) 
3TN% TM^f % foTC; 3H<1=K1 , HK U H 7 Tf ill W 
1 JCt ■HK u fl ^7t 13^7 "4' "Rl^ ^7T^ ^)t 33F^F7cTT 

IFf ill FFR-TFFT IT 13^ ^K-^K <sh4Pi ^TT^ 
^ 3TR M7T: ¥t ^T Mdl°bl ^7t PlfHd ^TFT 
■h1 <2I vsii^yi |) 


3.2.2 M'U-im 

75TFFT % WIFJ fefcT ^[ ^r ik M^crMHI 
WTF^ s(oHHM Mtl viH<^ 3FJTTK R<r4°b TIM 
^fTT T 3 =f 7 3 TfqRn^F 7 WIT^ sMHIH ^cfT tl 
-SKrdH ^7T Rrl=aid tr®R 3-I^HId % Ihmm ^ 

^nt ^ofr-mfci wm^ ^ ttr^ «iT % 

^ftcl Ff^TT WPJ s(° 4HH WFl ^t 

3lk 3TUTR ^31 73^7 H<HI U J, % S\<>MHM 

^TRT °h<HI 3 T^^TT^kT °hfc 5 H ^Tpf ?F ^'HRtI i< 
'd'HIMpIdi ■H'MNh % PimhI % 3H4l J l T3^ TJBFT 
<MlPl°hl % 'g[RT TTT^$T WTFJ S,°MHmT ^>1 ?ITcT 
t^FfT Ml 


^ "MT 13^7 ^IlfW, HlHl=hHI:?4 (CO) 
^7T cS«aI^< u I ^ ■§, ^ff Chi4d TT^ 3fRTft^FT ■gTCT 
PlRd FtcTT 'tl MnIRiHi <fft "MT tHTtf^RT f^MTT 
TRTT % 3 g °hl4d TT^TT 4 g 3TR#3FT % ■H4NH ^ 
MlHl=Kll^ Mel ^ tl ^ W 

"3(1 ■Hdidl t - t^7 =hl4d 3R(^ 4/3 3J°n 33f%J^7 


MiKuil 3.1; cp5 TR^t % ydlcb 


TTM 

ydlch 


ydlcb 

drd 

ydlcb 

%fiTPm 

A1 

#R 

Cu 

Hl^ildd 

N 

31l J< id 

Ar 

4^34 <|-| 

F 

3F4#M 

O 

■^fWT 

Ba 

Wff (Rfo^) 

Au 


K 

dl<M 

B 

FIffRFT 

H 

RrlRrl'HiH 

Si 

#rPt 

Br 

STRpst-T 

I 

■4^ (R<crd<) 

Ag 


Ca 

3MRT 

Fe 

MlfeHH 

Na 

°hl4d 

C 

TflTTT 

Pb 

<H<r4>< 

S 

wl<ld 

Cl 

^dlRfldd 

Mg 


U 

dildKri 

Co 

PldT-l 

Ne 

1^fH7 

Zn 
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RT^T 3fRT#RR % TfTST ^rrrr FtRt tl RFT 
elll^|i<, FR RTRRJ s^HM Rif ^RTlf R5f RRT 
dRsJd RTRFJ S\°M6M % ®KI®K RFlt t eft c hl4'1 
HR-H 1 ^ RR 1.0 u RRT RTRTTtRR '-kHI'JJ ST»MHM RTf 
1.33 u PlR^d RT^tl (RRR R RTRFJ S°4HM RTt 
amu gRT RRR R feFRR R, eifd-H RRRTRTIUPAC 
% RRftRR R jHIpd gRT $'H c bl 'u' -RRfaTIFF S\°MHM 
gRT Rgf^RT RRt 'll) eiRb'l R°RRFf[ R>t ^RTTf RTf 
RRTRRR *^ u lf°b RT RFTRR ^ u lf=b R ^TRR RRRT 
SffRRT TjfRRTRRRT FlRT 'll 3TRI RRIRR ^lPl=bl 
R RTRRJ s^hmI R>t f*FT-f*FT fRTT^Rt % Rlt tf 
fRRR °RRR fRTRI ^lPl°b RR fRfRF RTRRJ 
■gSJRfpff R>f F^TTfRT % Rlt tf RltRTR t RT Rdtt 
RRR tf R^fcFFT rT^HhI^H RTRFJ % S\°MHM % 
1/16 RFT RTt F^TTf % RR "4 fcTRTI Rt =hK u ii Tf 
F^T TJTFTR TTRffT RRT: 

• RTrrIrH 3T^R7 RcRf % TTTR STfRfRTRT RTT^T 
4fRRT RRTRT ill 

• FR KHI'Jj S^HII $°bl^ gRT RlRohi^l RcRt 
% RTRFR S\»4HM ^ u lf=h "4 RTRT Fit 'll 

RRTft, 1961 "4 RTRFR sT^HId! Rt slid RTTt 
% %R £°MHM F^Tlf <=bl4d-12 TTRTRlfdcb 
(Rl^-Hkin) Rt HM=b TTR't % RR t RIRRHh^ 
RR Tf ■wl c bK fRTRT RRT RTI 0 bl4'1-12RR^IlPl c b 
% RRT RTRFJ goRRTR % 1/12 tf RFT Rt 

RHRT RTRFJ R^TRH FRTT|f % RTR if tit tl 
RTptR-12 TTRTRTfRRT % RRT RTRRJ R5RRTR % 
RTt§T RRt RcRt % RTRFJ g^TRFT RPR tRTR RRI 

RTRRRT R)tfRR fRT RRT RTR fRgfTRT fRRT 
RTRRT RR % RTR ^R TFT 'i‘1 RF RRT RT^R 
tfRTT RTFRT t fRT “FRRTT sMHH 12 F*TTf t” 
(12RTRRiR FRTTf RRRT12RTR R^TRH IRTTf ) I 
RF RTRR ^T 12 RTTRT RRT^ RTTRT ^ RRT Midi 
i| fRT RTT% gRT ^ RT Tt TR^RT RTR RTT 
R^TRFl RT^R % RRT d=b-S % RoRRTR % TTT^^T 


■fl ^TTT fRT fRR 3.4 ^T fRRTRT RRT ■§, 31R RF 
RTRP RR TTTRR RTRT RoRRTR fRRf (fmu) R 

■^RRT fl 



(a) (b) (c) 


fil 

(d) 

fRR 3.4 : (a) a<f*l (b) 12 (c) a<f*l 3R 1/12 W 

WT (d) a<%d ^ debs) ^TT Z^Flh W 
Wd hebai Wolf Wt ^Rf cT^ef RRTW ^ 

fRTTTt RcR % TTT^TRT RTRPR R^FTTR RTt 
RTf% RTRPR^ff % affTTR R^RTTR RR RT#T-12 
RTRPR % RoRRH % 1/12^ RRT % 3RJRTR gRT 
RftRTlRR fRTRT RTRT tl 


TRTTrff 3.2: TR^t % RTinRJ 

R^RTTR 



WWUJ 3W[ 


39 


I 


r 






















3.2.3 FTFPJJ febH M<=hK if t? 

3TfeTFiTFT FcFt % M<Hl l J| Wd^ FF Tt 3TfeFcF 
"4 HFt TF Fit I WTFJ 3T>3 FF 3FFF ®Mlct ill t 
ST’J 3T2IFT 3FFH 3^few ■HOMI ^feld FtFIT 
FF F°F FFTTt t, fFTt FF tlF FFltt t, 31^^ 
FIT ■H=b<t t 3TFFT ^ ■H=b<t ti 



^<Ht u j z^hm i wi wt tjItijiIwi <*>lf*m,i 
r h<hi u j ^>f 3jfwt gni 'i <3 ^1 ^zft 
ww wf wtwr t? 


3.3. 3^ W f? 

TTTFK-J|d<F 3FJJ tr-t Ft FT Ft Tt 3rfelFT H-lHl'^sff 
FIT TFJF FtcTT t Ft 3TTFTT t' TTTTTFfeTFI FF FTTT 
Ftt i| 3TFFT t FTTFT 3TTF^T FFI % FTTT 
dvHdrf. Ft^ tl 3FJ F^ felrHl FTF 3TFFT 
■^ftfeW % 3TT TJSFtTF FFF % FF "4' FftFTfFF 
FIT ■HFicl t Ft ^c|d5| TFF Tt 3ilVl<F "4 TF 
■H°hdl t FFT Ft TTTT 4tPl°b % TTFt Fit 

FFf^TF FITFT 'tl FFI Ft FcF % FTFFJ 3TFFT 
■feFT-f^FT FcFf % FTFFJ FTTFT FIFtF FTT^T 
3^5 felfetd °b<t ill 

3.3.1 d<7=ii % 3TFJ 

fetvnl FTF % 3FJ FFI Ft FFITT % FTFFJSTf FTTT 
■H’dFd Fttt 'll 3TFtF (Ar), ttfelFH (He) FWfF 
"tt 3ltFI FTFt % 3^3 '3TTt FTF % %FFI FFI 
FTFFJ FTTT felfeld Fit tl crifehd 3lfeWTFT 3T?FT^3qtr 
t Q.'HI HFt FtFT tl HHTFTFPl, 3FFFtFF 3^3 Ft 
SFFFtFF H<HI ,J J,3ff Tt FHHT t, FTTferfF FTt 
fF-WTFJFi 3FJ,o a FIFt tl Hft ■HIHMd: 2 % 
FFTH FT 3 STTFFtFF FTHFJ FTTFT TTHtH °h<ci t 
Ft Ft 3 h'n'm , 0 3 FTFT FtFT tl fFTTft 3T>3 F>t 


FTFFT t F^FF Ftt FT^ H<Hl IJ J,3ff ^f) ■HOMI Fit 
3TT 3FJ Fit WTFJFiFT FiF^ tl 

%TTTJ 3T^jatt FF 5>?S FRT FcFt % SFJjatt 
fFi F)l4d % 3FJ3Tt Fft T7M TTTFFT FFt FtFt t 
feh'c^ TJF% 33133 ^ tf 3TTTtfeTF WPJ FRTFT F^ 
Ftt tl 

3TTFF;, ^ FcFt Fit FTFFJFiFT FiT 3TFcttFiF 
Fill 



3THT3 

3il4d 

FFi FTFFJJFi 


FtfcTFF 

FFi FWJFi 


SFFTTtFF 

tgFTFFJFi 


FTFft^fF 

IS L KHI U JF> 


FTFFtFF 

TFWfFJFi 


FFttrtF 

tlWTPIFi 


FFTFikTT 

F^THI^cb 


FFTF 

FfFOTFJFi 

ftf 

TltfFFF 

FFiFTFPJFi 


3TTFTF 

FFiFTFPJFi 


%fe[fFFF 

FFiFTFPJFi 


FFFT 

FFiFTFPJFi 


3.3.2 FiPlch) ^i 3TFJ 

feW-'feFF FcFt % FTFFJ FFi felfe^d 3TJFTF t 
FTTFT ^-s<=h< eJlp,^ % 3FJ Idfetd FiTt tl 
TTTTFTt 3.4 t ^ i^FTFFF fFF FF; tl 
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flKuO 3.4: 

dl Pi chi % 3TPT ® n i; 

4lPlcfc 

TT^cRT rRd' 

dfcdMH 

37^7777 

"3R7 

^l^ldd, 4|cWldd 

1:8 

34 Hi id d 1 

dl^ldd, ^l^l«H 

14:3 

=hl4d 



■Slf3|T4HI^ 

chl4d, 3 hT c Hh1'4'1 

3:8 

ffh'Wch'rTN 

3.2 


ST^STf if fsRFTR WTRJSff % 3^4 kif 

% IcTq «rlK u fl 3.4 TJ^ TR^t % WTF] 
Ro^HnT % icTQ; ■HRufl 3.2 ^fel4j <HK u ll 
3.4 if f^R RR 4lPl<=hl % 3FJ3lf if y^ow 
tRRf % M<HI^3Tf Rft RRsTT % SRJRRff 
*TRT «hir*lk,l 

RR7 3T0J y^cKi 4^|UJ3Tf ^ff TT^RSTf RR 
3H^4ld PlH M=hK 7f 4141 fdvHI 'iff ■<rl c hdl 


rR^ 

^o4HM 

■qTRFJ 



s^oMMU 

■HtCddH 

3T5<7RT 

37^7RT 

st°MUH 

(u) 

37^7/ 

nimuj, 

H 

O 

1 

8 

1 

16 

1 

r 1 

8 1 

16 _ 2 

2 

1 


I W RR>R, ‘5R3 3313 if y^ow 4<.Hl u J3Tf 

WTT33f RR 3RJRRT H:0 = 2:1 

3.3.3 3TT^R W ^ffiT f? 


«ns ^ 3Ttn^ ^RT 4f*RF 37Ttf?RT cuuff 3 stf 

tft 'll STT^f^TcT ^FtI 37 PFT ^R?t 'll 
3W 34i^id WTFJ 37?7^T 4<Hl u j3Tf ^>T 
"Q^T % 7 T RPJi? tfcTT t t^RT T F 3 TT^T t^FTH 
ttcTT 'll "RF 3 TT^T 3 T?M %FT 37 Tt?T ttaT 


tl FTR 3H|ojf^|d 3TFH FR 7feU||^H (anion) F?7T 
^TF 3Hi<4(^|d 3TFH FR SRF7F (cation) cb6d tl 
<i'tl6i u l % fcRf ■nlfe'MH cKdkl$-S (NaCl) RR 
dlPdMJ RHkH°h RTlfFRF 3TFR (Na + ) RRT 
5teU|| r Hcb eHrllo^ 37TRF (Cl ) W* RFR % FR7 

f fatSIHH tit tl WTFJFtf % RPJF t^FT 17 tz 

3TT% fFFFTFT t) F*l «l4M<H|Ui«=b 37FFT R^Ft t 
(■HK u A 3.6)1 FF 37FFTf % PlH? u l % Rt t 
3T«M-4 tf 3fk 3#R7 MlHcbld WZ R^tl 



3)ToK)|^ 3fN#^T 5:2 

W7RF£ V’ W7R 3:4 

TTtfFRF TTtfFRF 

ckriUl$£ Ref 4dklH 23:35.5 

3.4 wrato ^ fcdWI 

fRFTt 4f*RR RR IWWfHR, 7JR F77% WR1 ^T 
Mdi°hlrH°h Pl'£'H u l sldl tl fF'F-fF'F 4lPl 0 hl 
% <WNfHR> 7JR dlddl^R RT 37R>t tl 
F77 37*RT77 % tePJ; f4 RcR) % ydl^l RR ^44)1 
'H'Mi'd'i ^Hdlit sTTcT tl4t -dllttfl 

PtvHl dcd ^ff RPt^R ^iPtd (37?7^T ^FTcTT) 
377 cM 7F7FFFFIT =b^dldl tl t^FTt TJcfT 
cR^ % HtHFJ, % MiHI^STT % RTT^ 

%77 ^ Tf^T T3^ <mwrd4) 4fW 

^TT PlHf u l t? < 4)1 % teP 3 ; 

TFTFf^RTT ^TT <5 H dl J I ^TTt t l Phtfl cR^ % 
374 ldchdl ^ff ^ 77 % ^T 27 3 T? 7 ^T 
^fT % ^7 t Iq-dK f^FTT ^IT tichdl tl 


W *Wq TT& 3JU^ 
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1. 

■hIPs'MH 

Na + 

FTF^FT 

H + 

37%1W7 

nh 4 + 



K + 

51^15® 

H" 

FTF^i^TTF^ 

OH- 


Rcrc|7 

Ag" 

=kdl<l^ 

ci- 

3TF^3 

n ° 3 - 


%R7 (I)* 

Cu + 

%>7T^F 

Br- 

FTF^T 





37FifeTF^ 

I- 

dil^Rd 

HC ° 3 " 

2. 


Mg 2+ 

3fi%TTF^ 

o 2 - 

dilsiPW 

co 3 2 - 



Ca 2+ 

■Hcrmis-s 

s 2 - 

■H<r45|^3 

SOg 2 - 


f%F 

Zn 2+ 




so 4 2 - 


37FT73 (II)* 

Fe 2+ 






%R7 (II)* 

Cu 2+ 





3. 

%RPm 

Al 3+ 

Hl^dl^ 

N 3 - 

R)T7%3 

po 4 3 - 


37F773 (III)* 

Fe 3+ 






* cJR? ^ 3#T^r ■^PTN^kTT 'vdP ill ■dVl'dchfll 

HM3 %t % ^PT cTSTT 3iT c hilM'H %t 3TT3 
sTtcft 'll ShTckIh-H %t T3^ sjRfl ffPT^ %t 
%5fFI -q^T ^ Tfcf^ 77^7% tl ^ T^fT 37Ff%R77 
%( ^*5 Hld<7l %( ychK 7^ Hdi-Sdl "t 1% 
<5'H°bl 3TT3 ^5pr HMcjl %t FIil ^IT3Tt % 77T27 
J^dd % ^TTlt % 37F7% PcdK ^ ShTcKIH-H ^T 
f%c% HM<=ll %t H°h-S ■Hchdl t? 37^ sfN^RT 
^ o cT^fT w %r h 3 Premier %%pj;i ^ftt 
3?r tft%r % Pp; tjf Pni ■nd-R "t? 

37F7 OH 4 %f 7J?f % 331 "4 UM HI did’ 4 
SpcRm-H £T7I Hdi-S ^ HMdl 71 OH I %t 
HdRld ^tTTTT 'll 

'HK u fl 3.6 "4 777FI TTcf <^§ > H<Hl l !J > 0 h 37FRt 

%t TidMdidlit % ^ f I TidMdidl % ^ P 
1P7 3?|7 37f%F '4H°bl(l m3 3T«m Tf 3JM %ft| 
337TF7f%F7 7JF Pf7lP w 37T7%i pFT PF7% ^T 
Hlcdd d-Rdl -dlli?^: 


PtePf "4 %ft tksmm-) frt y^Rid rtP ill 

• 3TFFT %t 7Hd)'d°bdl 37?7^T 37T^T ■H^fPld 

FPlT ^TfF^I 

• TT^r dlPl°b fdvHi %T1?J 37%7RJ % 

-hVmi "P PlRd fPt t - eft ^TFJ % 3F7 37?7^T 
377% Hdl°b %f 7l'HldPl°b 7JF P RUp Rr1<°lcl 
tl 3FI*7 U II% %%W7 3ffcWl$£ (CaO), 
77 tf%P 7 (NaCl), 37 FT 73 TTFPT^F 

(FeS), %F77 STRTTTFF (CuO) ... $cdlP\, wf 
R7 3TR#PT, ddiPd, TT^TR 37*717^ t 3 « 7 T 
3% FPlt cTRF fodOlci ■§, "31%% ^fpHdH, 
7Tff%7*7, 3TPTT3 i^cj ^jFR ^TRI^ il r?7T 3% 

FTP IcrHslcl ill 

• e|§H'<,Hl u J > '=b 37F7% ?J7T Pi Rid RPl=hl % 

377PTt %t ■H'tsMl % t%3; 377PT %f 

=b % PrWsI 4 H 37 F 7 % %t TT^TT chinch 
% ' 5 fTF 7 RriTsI^ t 3 FIF 7 U T Mg (OH ) 2 ill 
^fWTFpr 37R73 %t W7T 1 % % 
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fa fill 


~1 


















































Ft sttcpptfctt iff ftdti % ffnr; 

NaOH I 

3.4.1 TTCRT fiPWl % ^ 

ft f*FT-f*FT cRF ft fftfo THiddH ftffFt' Ft 
fffft flPlF Flft f I ■HK u fl 3.6 "4 3TTFTt 
Ft 3tftFFclF; ft f\i fl 3TF ^RFT WTfT 
'MlPl c bl % 3jft Ft idia-t % teT^ F3 ■Hd-xt f l 
3iifuc|ch 4lRl°hl % <l , HNpl c h ^ Rd<3d RFF 
"FT FTct -Hd 3F Fft % JTdl°b fdm>< 3d=b1 
teRIcT f ^IrTT % ffR 3dl$< u ll f ^ I I'M I 
FTT fl dcH^-dl^ FflffcT HFI^tf Ft 'HdMFdlSTf 
FT FT3T F3F (cross over) 3^ 3^ fcRFT f I 

IFT^TF 

1. mftFT ddlll^ FT 3J?T 

3FT TRltF H Cl 

X 

3FTF?Fr l' ^ 1 

3RT: ^flFT FriUl^ FT TRTRTffF 3£T HClf I 

2. FlftFT 3TRFT^ % 3J?T 

3TF yd1d> H S 

X 

3FtFFF \ / ^2 

3RT: ^ftFT 3TRFTf£ FT 3£T I H 2 S f I 

3. FRfa tzFvfkT^ FT 3JF 

cTF WtF C Cl 

X 

3F)FFF 4' ^ 1 
3TcT: FT#3 ^IFriUl^ FT 3J?T : CCl 4 f I 
A J d)fddH ddVlS-S FT 3J>f T^TRT F3f % fcF; 
FTF 1FT *FRF FT 31%cT (Mg 2+ ) %3sRT f ^3TF 
FTF^ FFTFT ddkl^ (Cl) %3§f fl 3RFFTF 
$dF 3 hi^|| Ft 3TTFT-fcT3RTT (criss-cross) F3F 
"FT 3J?T FRT F3ct f I 


4. fFtfFFT ddVl$S FT 3J?T 

cTF Hdl°b Mg Cl 

X 

3TT%T 2+ ' ^ 1- 
3F: 3J>r : MgCl 2 

f3T TTFT3 "FT f3Ft f fF AhTP^NH dd'kl^S 
% 33^ tf ft ddVl$-S 3TTFT (Cl ) TR^F ^dliddH 
33TFT (Mg 2+ ) % fcPT; ftcTT f I ^33 "5TFK % 
3TRTftF 4fRFf ff FTTFTF 3R3T FFTFTF 33TfFf 
FT 3RpF ftF FTf^ cTFT 333FTT 3<(WlH 

ftft Flff^l ^TF ff fFT FRT FT f fF ^33 "SFR 
% 3jft ff 3TTFT) % 3 ti^m Ft ift d.d'ldl FRTT f I 

5. fRjfofFF3 3TTFHI^ FT 3JF 

cTF T3cftF A1 O 

X 

3T1%T 3+' '2- 

3RT: 3J>f : A1 2 0 3 

6. f#3TFT THIcHHI^ FT 3J?T: 

4F Mdldi Ca O 

X 

3TT%T 2+' ^2- 

Ft? F: ftff cR^t Ft UfldFdlit RFTF fl 
3RT: '?3TFT 3J3T Ca 2 0 2 3TTRT fFT, fF^ l^T ^3T 
3J3T Ft CaO % TFT ff Wt^RT FTf f I 

GT^xrTRFTF 3TFFTT FT^ FlPlF 

3TffeFT Fff^ FT 3J3f: 

TTF TRTtF/ Na 

3TT%T 1+ X 
3RT: 3J3f ; NaN0 3 

f#3TFT ¥WFTT^ FT 3J?T: 

TTF FftF/Ca OH 

* X 

37T% 2+' N l- 
33TT: 3J5T : Ca(OH) 2 


a i\U 3 

,X„ 































*FTF ^ zffrq- FF t fF7 
FTf#FFfTFS F7T ^JF Ca(OH) 2 t F % CaOH 2 l 
"FF ^JF "4 ^ 3FFF % Ft ■ J TT Ft tt 3lfFF7 

3FFF Ftt eft FF FF% FjWfj FF 3H4l J l 
FvFt tl FFT FT OH FTt =hW=h tf ■Usl'tK Wi 
2 crHIIcl t "Ft FF fiR^d FFFT t fF7 "Q^T 
few WTP3 % TTTF Ft SI$$l4Hl<rl W$p 

ti Fi«f f, fen tf 

3#J#FF Fcf IT^FT FctF7 % Ft~Ft FTFTJ 

tl 


TTtfFFF obNl^i F7T TJF: 

F<F Trat^/Na CO, 

* N/ 

3T1^T 1+ / n 2- 

3RT: TJF : Na 2 C0 3 


3H<1=K1 vi^l6< u l tf chinch % 344l J l Ft 


3FFFFF7FT FFt t FFpF FfFTFHpF 3ffl FTIF^Z 
FF -q^7 tt 3FFF faflHH tl 

3TRtfFFF TTF%F ff tjf: 


FF nh 4 so 4 

X 

STT^TT 1+ ' ^2- 
3FT: TJF : (NH 4 ) 2 S0 4 



2. fiTR & ^ feiRaii: 

(i) nlfs^H s 

(ii) ^ftfpF^mk 7ft 



2 . ftwfcffa'd ^fF m tkMt 4Pf*bT & 


WJ Rlfel'i : 

(i) aijsoj 3 

(ii) CaCl 2 

m k 2 so 4 

(iv) KN0 3 

(v) CaCO g 


3. iwwfi'b FJ7 ZRT c27r^f t? 

4. PfR Rf f&ffi WW)J favHM t? 

W H 2 s 3W[ TJcf 

(ii) PO/- 3TPH? 

3.5 32lRjc)cb g^TRPT TT^“ TTleT tNtc^FTT 
3.5.1 3HlPjcjch $<X4HM 

STfFFT 3.2.2 tf FF FTFTJ Ft 3TFFTFFT 

Ft R^FII FF ^7 tl w SfFFTFFT FF fFHIK 
3Ff"FF7 sMHUl' FF HRFxrH FFt % 
fFvFT 'FT ■HFdl tl Rb^l FFTt FF ^ifuFF) 
*°FHH FF% RTtt WF7 TRHnjatf % sMHHT 
FF '5ft T T FtFT tl W M FF 3TTJJ FF FF FTTts-T 
s\°mhm t t r i tt i 3 ^omhm (u) ?[Rr 

om=ki tFv^fT ^fTcTT tl 

FFTFTOT 3. 1 (a) (H a O) % 3TTfn^7 
F7T MRcbeH ^IPd^l 
(b) Hl^+ 3R^T (HN0 3 ) % 3TTfucpF 
FF 4R«=hdH cblRmj 
FFT: 

(a) FT^t^f FWJ 5\°dHM = 1 u F^fT 

3hTcHh 1^H F)T HiHI 1 ^ = 16 U tl 

31F: "FFT, f^HFlt Ft H<HI U J, 61^'1 FF 
FF7 WTFJ 3 hTchh1^h F^t t, FF 3^1^^ 
F^FFTT 

= 2x1+ 1x16 = 18 u FfFTI 

(b) 3TRT (HN0 3 ) % 3H|pUc|oh 

= H F7T H<.HI U J, FoFFFT + N FF WfTJ 
£®MHM + 3 X O F7T WTTJ F°FFF 
FTlt^T FF WTFJ 5\°d+lM = 1 u 
sff^ftFF F7T WTFJ s^odHM = 16 u F^IT 
dl^dl'jn 'qTF WTHJ £°MHM = 14 u FlFT tl 
31F: HNOgFF 3#JFF7 F°FF1F 

= lu+14u + 3xl6u = 63utl 





































L 


3.5.2 

fFRlt FF ^5T FF% wft 

■H^cich HtHI^STf % WTFJ 5 \<>MHmT FF FpT t^TT 
tl ^JF sMHH FF qR+dH FRt FFFC 3 FRt t 
fFF M R( FRt 3#c|cb s^oi|HH FF mRFkHH 
tFTFT tl 3fcR %FR -^RT FfFT t % FFT FI FF 
FIT FFT^ % fcFF; IJF ^FFf FF <jqqPi FRt t, 
fsRT% TRFZFi' 3FFF Fft 'll FFTFIFT^: ITlfFFF 
cKrikl^ (^FFf IJF NaCl) I ^FFf IJF 

sRFFTF FF FflFRTF fFR FFFI 3 FRt f: 

1 x 23 u + 1 x 35.5 u = 58.5 u 


FFTFHF 3.2 CaCl 2 % IJF FFTf sMHH 
FF qRobdH oblRm. 

Fcf: 

trfcRTFF FRRI^F FF IJF ^FFf s^RTH 
CaCl 2 tl 

t#ITFF (Ca) FF WJ sMHIH = 40 u 
F#tF (Cl) FF FIFTJ *°MHM = 35.5 u 
3TF: CaCl 2 FTF IJF F*Ff sRFFFT 
= 1 x 40 u + 2 x 35.5 u = 40 u + 71 u 
= 111 u 



fwz 3.5 : ^jkr, SMtmfi W&JT V°r Z°yHH & #F FFF 


VTRTV£ TT& 3W£ 



r 











































1. PrR 4lPl<=bT & Jt&WH 3?7 

vfcFrH cbtfaii: 

h 2 , o 2 , ci 2 , co 2 , ch 4 , c 2 h 6 , c 2 h 4 , 

nh 3 w? CH 3 OH 

2. PrR 4)Pl<=bl & fqT7:f 3 t7 

Trf&FWT 

ZnO, Na 2 0 t&K 2 C0 3 

w t: 

Zn 3T7 ZO^HM =65 u 
Na 3F H<HI U J Z&TR1 7 = 23 u 
K 377 HiH/uj = 39 U, 

C WI Himy %°yHM = 1211 
O 377 Zo^HM = 16utl 

3.5.3 TTT^T ■Hchc^MI 

FFT FF 6l$-§Md FiPhhI^M Ft? P=h^l 3#il9(rM| 

ftt ■i^i6<. u i c?l I, fft PiPla f?ft 'll 

2H 2 + O a —» 2H a O 

3H<? C K1 3lfi|lgh<m FF cb<.dl | fF7 

(i) Sl^l'dd % F? 3P3 3 hPkh1^M % "^FT 
3WI % ’FTF FffqfsFTFT FT77?T FF7 % |? 
STTJ PlPId °b<<? I, 37FFT 
(11) FTF??FF 3T3J % 4 u 3|T=H7l^H 3713 % 
32 u % FfTF ■hVI J I =h<<^ 36 u "FFT 3P3 
FTF? fl 

3H<i°K1 ■HhI'MF ?? FF Pl'Fr'l Pilled ■HFc! 
I fFT FF FFT^ FT? FTFT FF% SFFFTF FT 
37FFT FF% W77733Tf FT? F7§?TT ^ 37fFFTf$TF 
FTT! ■HFr^ 'll FT3 F^T 'd'HMpIdr 37fFfF7FT 'HH? c b< u l 
F 37fFfF7FT I FTF HI FTF7 WTT^STT 37FFT 
377337 ? Ft? ■HOMi't H?! "37777 F? FTF? Il FTTfeT3 
77FTF? FT? FTFT37? FTT ?TF, FF% F'FFTF? % 
3T7FK Ft? 371^77 3d < ?r 377337? 37FFT H<61*^37? 


Ft? ■HOMI % 377 % 7 K T77 377^- '377777 37 fFF 7 
TjfFFTFFFT F?FT II 3777: "3FT Ff FFTTf ‘FfFf’ 
(Mole) FTFTfFF Ft? Ff I fF7F? F'TtFTtF ( HFHI^, 
3773 , 377FF 37FFT FHF) % tt^T F?FT I FTFT37? 
Ft? FF ■H'OMl I 73ft 77717 ?? FF% 77717773 37FF7 
377f7JFF7 F^HIH % FFFT F?F? Il 

fF7F? 7TFT«? % T^FT 3=ftcT I FTF? ( HFHluj,, 
3773 37FFT 377FF) Ft? ■HOMI flfFFF FfF? I 
Pl'H°bl FTF 6.022 x 10 23 F?F7 II FF FTF 
yi4lPl°h tFfF F77F tF7F7 FF7 II ^TTFT? 377FtFl|? 
f?F77F7 37FF7 377F?FTF? F?M7 FTfI I fFTTFT? 
N 0 ^ PH^PMcl FFl || FF FW FFTFTF? ^iPlFr 
P4W137T 37TFT771FT (Amedeo Avogadro) % 77RH 
I T7F7 FF7 II 

1 FfFT (IFtTT? t7FT?? FtT) = 6.022 x 10 23 FR^T7 I, 

I?? 1 = 12 

IIP =144 

F^ftF TRteT "3F7 FFF7 ^ TTFpTF I, 7773 F^F 
F7 "3^7 F?? 3<ddl 7? FTTFrl "3F7 3f(7 F77F II FF 
FF I ?FT IFtTT? PlPl^d 7^y?| % -3^7 t??q 7 
F^FFTF PlPfFd F?F7 II 

%77? t7F7«? % T7F7 F?F7 FF F°FFH ^ 77% 
7TT7?37 7T7F773 TTF 3773 ’FFFFTF (TTTF I) % F77F7: 
F?F7 II fFTF? FcF FTT F°dHH, FF FcF 

% F°FFTF FT? 777FTT3 F°dHH FFTTf (u) I FFH 
FT7FT II tFTF? FcF % M<HI U 337? % TT^T FTT 
F^TFH fFFFT? FfFR F°FFTF FTF^ I, F^ FF? 
F7FTTFTFT F7F FT? ^FT H-Sdl t 77?J fFTTf FT? u 
g - ^ HpdPid FT77TT FPTTI H<HI u j 37T % FlFR F^TFH 
FT? TTTF 777FT73 FFFF7F F? FTF^ Il FFTFTFTTS?- 
F7^|?FF H<HI U 3 FTT F°FFTF =lu F?FT II 37F: 
FT^|?FF FTT TTTF FFFFTF = 1 gF?FTI 



























lu Sl^l'sH R %FFI 1 FT^tFF FTFF 3 #FT 
i? TTSTT 1 g SI$$1' J 1 T 1 ^f% 1 iTTcT FTFTJ FtR 

11 ST^FF# 6.022 x 10 23 FTFftFF % FTFTJ 

##i 

Wt ffttt, i6 u 3 tr#5r # %ffi l 3 tN#sft 

H<HI U J, FtcTT #1 3TF: 16 g FlRRlmi R FF% 
1 FtFI FTFFJ Ft#l FTT# 6.022 X 10 23 

3FF#FF % WIT>3 F#l 

fFTTlt 3FJ % Tim 3T3 aoiWH 3TFFT FtFIT 
#t TITO FF# % toTO; FF FTT% RomcHm 

■jtft ^fr ff% 3Tj smhih % ffft #ft i, Fit 

3H<l c K1 F# FTF TTlit 'll FT^ ^ #tu# 
g# FftFftfa F7TFT FtFTI 

3^i6< u ll^: #TTT1% "FT FF# Ft (H a O) 
% 3FJ S^oqHM F>T 4Rmd1 F7T ^7 f Rl'Hmi 
FTF 18 uFtcTT ill FFT # F# FF FTFT FtcTT i? f# 
18 u "FTF F7T R>qcrl F^T 3FJ 'ftcTT 'll 

18 g 'STeT # "3107 #7 1 T=fteT 3^3 F# ill 3TFfc^ 
FTT# 6.022 x 10 23 ^T % 3F3 #R t'l 

TFIFH# Fit 3TfqtaT3lt' Fit W F7T# % 
fcTlT HiHI ,J ],3fr' TTF 3T°J3T[' ^7t Rom3Tf F# 
3FFFFF7FT Ft# t, leH? F# sRFHIdt FTt 
TTPTt R Rom3Tf % ■^TT^r TTFfFF F7TFT FFFT 'll 
^■H°hl fFR M # FT# # : 

1 F#T = 6.022 x 10 23 

= TIFT TTFtST £®qHM 

3TcT: TFIFH# % ilRFxrH FTt F#f ff | 
TTF^ 1896 # RlcRtcrH 3TtTFFTFF (Wilhelm 
Ostwald) R F#T FT^F UTdlRld fFTFT FT # F??7 
#fc!F 7FF FTFF (Moles) 7T o^TFF 6ld I F fFFFTT 
3T®t FTFT F FT (heap or pile) I fFTTTt FFTF Fit 
FTFFJSTT 3TFFT mPJSTt % FT % FF F f^FTT 
1#FT Ffj TTF7FT #1 TF^ 1967 R FtcF F^TTf 
TFtFTTT FTT oft Ff, #t HTHI u J,3Tt FF 31^# F>t 
TfF^TFsF FTt Rl^ftd FT# FTT FlddH FFFT tl 


FFTF7FT 3.3 

1. idHidRsId # Ft#t F7t TT^TT F7T 4R<=bdH 


F7tf#F 


(i) 52 g #f#FF (F^IFH # FtFT FTFT 

#tf#F) 


(ii) 12.044 x 10 23 FtfeTFF FTFFJstt #t 

Rom (F7#t #t Rom # FtFI TTTFT 

ml Rif) 


r: 

FtFit #t Rom 

= n 

fFFT FFT F°FFH 

= m 

FtoTT F°FFH 

= M 

tFF FF F7#t #t Rom 

= N 

FT * 1 # F# 3TTFtFT# Rom 

= N 0 

(i) He 

FF FTFFJ 

F°FFTF 

= 4 u 

He 

F7T Ft FIT 

F°FFTF 

= 4g 


3TF: FtFit #t TF^TT 

fFFTFFT s(°dHH 
FtFF F^FTFT 
m 52 

n — — 13 

M 4 

(ii) FF Ffp# # f# : 

1 FteT = 6.022 x 10 23 
Ftctf F>t TF5TT 
fF^ FF F7#t #t Rom 
3FFtFT# Rom 

N 12.044 xlO 23 „ 

N o 6.022 xlO 23 

FFTFTFT 3.4 RiHfdRsId F^TFTFf F7T FftFTFR 
F7tf#F : 

(i) 0.5 FfFI N 2 #TT (3F3 % FtFI # 
F^IFTF) 





































(ii) 0.5 'Rfol N WTF3 (WTFJ % 

^ ) 

(iii) 3.011 x 10 23 N WTFJstf ^TT 
(■Ri^TT ^ £°qHM) 

(iv) 6.022 X 10 23 N 2 ST 1 ^' 


(i) = h!<7K S\OMHM X ITtoTT 
■Ri^TT 

m M n 28 0.5 14g 

(ii) sMHIH = s(oiiHH X *M' 
■RRMT 

=> m = M x n = 14 x 0.5 = 7 g 

(iii) ‘RfoTT ■HOMI n 


R[TT 7 TC( R^jf) ■HOMI _ N 

3HoTl J llsO WTT n 0 

3.011X10 23 
6.022 xlO 23 


(iv) 


m M n 14 


3.011 xlO 23 
6.022 xlO 23 


= 14x0.5 = 7g 

A 


m M 


A 

N^ 


6.022 xlO 23 
6.022 xlO 23 


= 28x1 = 28 g 


3dH^U| 3.5 Mfel ^f[ R 7 t 

WTT HfUdH ^Wl : 

(i) 46 g WTPJ (^FTH ^ 

iM) 

(ii) 8 g ShTcKh'M'I 3RJJ (^FFH "R SPJSlf 
■HOMl) 


(iii) 0.1 h)<t 1 RTT^R WTPJ ( "R^ Hlel 

^ IrRMT) 


^T: 


(i) wrpjarf ^f) ■rmt 
_ f^RT RRT 

R)qT7 s^RRFT 


X 3i|oj'|j||s(| -R^fT 


N 


m 

M 


N 0 


46 

N — 6.022 10 23 

23 

N 12.044 10 23 

(ii) 3Fj3Tf ^fr WTT 

f^RT RRT s^RRTR 


TTfciT S^RRTR 


:3hic|'|4||5) 7R5RT 


3Tf^RTt^FT RR H<HI L 4 l S\ oi l'HM = 16 U 
.'. STIWh^FT 3TRJ3ff RR hIctK 
= 16x2 = 32 g 

N — 6.022 10 23 
32 

N 1.5055 10 23 
= 1.51xl0 23 


(iii) RRR) ( H<Ml u j) 4 t) — RRR % RtcTf 

Rt) RTsRT X 3h|c)V llsO "RlsR! 

N = n x N 0 = 0.1 x 6.022 x 10 23 
= 6.022 x 10 22 


TT, 

A l 


R f4 ct>l4b HiHl u j3Tt Z7R7 TfloT RR 
12 g it 4f 'til'4'1 ^7 RR7 vmiy 
RR WZfT Wfm? 

/rtr 4' 3jf4w : 100 g 

WftWJ 37RR7 100 g R7F7 (Fe) ? (Na 
RR RTRRJ Z&HFT = 23 u, Fe 377 ITFFJ 
F°RR/R = 56 u) 















L 



3TFT% 

^fhsTT 

• Rt SlfRfRRTT t, 3Tfi|ohKoh7 3fk <icH|cO % S\»4 Hm 1 RR RtT 

3TRftRMR tfcn tl RF sMHIH % RTSFT RH fRRR RSdldl tl 


• T3=fT ^p5 <l'HNlH 0 b 4ta f RcR F*t?TT s^HHY % PlfiMd 3RJRTR f 
fo|€JHM ttt t, ^ Plf^-dd 34^Hld R>T fd<MH RR?t tl 

• RcR RR 'SJSRRR RRT RIRPJ ttRT t, Wd^l fR "t RTR: RFt TF 
RRRT t RRT RR% wft IIRNPHR ^JRRRf rY y^Rlfd RRRT tl 

• 3RJJ, I=)th1 RcR 3TRRT 4fRR7 RR RF "^JSRRR RRR ttcTT t Rt fllHI'R 
R?TT3Tf t -Wd'd TF ■Hchdl tl RF RF!®! % RRt ^JRRRf Rt y^td 
RRRT tl 

• fRRlt ^IPlRT RR <WWpH=b ^JR FR% RRt RRZR7 cR^Y cT«fT RRIR 
Rilt RTcY RcRt % HiHI'^sff Rft 'HOHI Rtt F^ltdl tl 

• H<Hl u j3ff' RR RF ■jif Rt 3RRR R>t RTF cRRFTT RRRT t, Rt ®l§ ( H<Hl i y > c b 
3RRR RR?tt tl 3dt> RRR R^l PlPf-dd 3R%T FfRT tl 

• 34|P u c|=h 4tPl°bl % <l'HI'Mp1°h TJR yd^h RcR R)t 'H < 4)'d°bdl ^RT 
fRRfftR ttt tl 

• 3TRffY^T <MlPl=bl t, Mct°b 3RRR % RRR 34|<^it Rt -H<2dl R1R 4tPl=b 

% iirmPhr tjr rir RRt tl 

• flinch ^FT-f^FT cTc^ff % RTRFJstf' % *°MHhY Rt IpPTT RRt % 
Irr; RT^ HRI 1 ^ s^odHM ^cd RR 3H<qh RRcttl dR^d-12 RRTRlPldi 
(3RfRtttR) % WTFJ RR RFt3J s^oMHM 12 PlP^ fRTRT RTRT tl 3RR 
RRt RcRt % H<Hl u j3tt RR RTt3J £<>MHM °hl4d-12 HRI 0 ^ % 5\<>MHM 
% RTR c^cddl RTT% 3TPR RRt tl 

• 6.022 X 10 23 34|e|tJ||sO fTRRRT t Rt fRT 12 gt f^URRT ^1^-12 
% H<HI IJ J3TT TR^TT tl 

• Rfel W RFT t f^Rlt ^Fft ^)t ■HOMI (WTPJ, 37RR, 31^ 

RT ^RTff ^cRTlt) =hl4d-12 % cfNr 12 g t tRURPT MIHI'JjSTI % 
RRRT ttft tl 


-qcR?f % Rtpr 3FJ3Tf RTT ^RTH RRRTT RtpR RoRRH =b^dldl tl 


VTRTV£ TT& 3JU^ 
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3WRf 


1. o.24 g 3fN#5H tjct ^km 411^14) % "4 t^^PT ■gnr m 

■^fFTT ^fFTI f^T 0.096 g^PT 0.144 g STT^ff^FT i?l ^flPl<=h 

% ypRId ^T *lKlrH c h ^7 hR^qH =blPdi<l 

2. 3.0g^#l 8.00 g 3M^H 3 ^d°h< 11.00 g ^Tf^T=hHI^ 
RlRId ^rPTT i? I 3.00 g cblsfl 50.00 g ShRhhI^H "4 'Jlcrll^l eft 
RfPP) TPT Mr W^hTcHHI^ ^TT RtrW #TT? 3TO 3xR <WNpH4) 

Ppft^FT % IdvH Pi'MH PI 3P^iRd sRn? 

3. ^fWTFpF 3TFPT ^ t? W7 

4. RinRiRsid % Trapfe ^ Mm : 

(a) AhIRi^H =kriRl^ 

(b) ddRl^ 

(c) drpK dl$cpi 

(d) ^RrfWT oKhUi^ 

(e) 

5. PHHPdRdd RlPWl 3 f5PRH eR^f ^T PFT 

(a) WT I^TT ^TT 

(b) m^PsH sffaTfS' 

(c) ^R=f) J l Hlv}'S< (HT^ ^TPTT pfteT) 

(d) hi^Rnh wMz 

6. PHHPdRsId ■q^T«fF % s^HH ^T hRcMH MM,'- 

(a) ^qr^r, c 2 H 2 

(b) W7R 3P5, S 8 

(c) LbR^'Uu 3TTJ, P 4 (4>T4r4>1<7H ^T WPJ sMHIH = 31) 

(d) ^l^lddlR* 3TRT, HC1 

(e) HI^Pd4> STRT.HNOg 

7. Rtr sMHIH ^RT Ml: 

(a) 1 Ml WPJ? 

(b) 4 Rfa ^qiJhRI'MH WfTJ ( '^rjjHRl'MH HlHI^ £°MHM = 27)? 

(c) 10 T=ftod MM (Na 2 SO s )? 


fa Jill 































8. Rfa 3 qRolIHd cblRm,: 

(a) 12 g 3fN#5R %r 

(b) 20 g *Tef 

(c) 22 g ^FRpT ^T?3lT+HI^ 

9. fFT sMHIH ^RT ^TT: 

(a) 0.2 nld WTTJ? 

(b) 0.5 "R^f *Tef 3T*3? 

10. 16gcftR ■HeMX "ftf ■HeHH (Sg)% 3T^J3ff ^ft •HOMI ^TT MpcbcM °blPli<l 

11. 0.051 g ft^foppm 3 mhi^ (ai 2 o 3 ) P' ft^foppm strpt ^ rirt 

hR<=MH ^ftf^l 

PtrHl 31PR ^TT s^oqHM 3cPTT "ft ^tcTT i? PddHI f^T '3RI' RR 
% WfFJ £°4HM iftcIT 'll ^tT WfFJ = 27 u '§‘1) 


wg> f^T^mr 

^ Rn<si-) % loro; "Q^ 


^TfTTJT l 


2 : 


RRf % -H^Kll ^ "^T 31eFT-3RrFT cTTCT % 

Tft 'RRT^I yc^«=h fftUTsft ^ cTM % lift P^Rlft ^ 
R%cT ^SRT m\ % Tft ^fft ^TO; ¥T«f Pf cRlT ^RT RptacTT 
RRT % TP '^ft Ptp IR 8 ? "4 ellPmJ R%cft RPT Pf 
Rift ^ t^rar^ff 3TRP RTCT % Rift ^TRp^T (criss¬ 
cross) (Rl4°h) °h<<^i < MlPl°h ^T 1^5F 'RRTQTti 
^JpT P=R§ft ^7T "FRcTT hT^cI : ^T3p % 3R P^i Rp fsRlft 

P' j i)Ri<mT Pi chid eft 7 rf ift, eilRuo Prt P?f "ft IPupit 

"W i?, RR ^ft ■HpN=bdl % 3 ^'HK ^P RJff "ft 
ellPdi<l 3R 3TTR TT^T 3R>R % 3TRR Rp ^Fp M % 
3TPpft "ft eldldH ^ 'RRT ■H c bc) ill 


ddl^lU||gf : 


PlfWT Reft^Z % % teTU;: 

2 'ulFs'MH 3lPFft •He^d 3TFFT ^R eFTT^I 3RT: ^ Na 2 S0 4 l : ftTTI 

3RfP 31TR -^frf^nr : m*W ^ fPP^I 



















